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The Effectiveness of SGLT-2 Inhibitors in Patients with Type 2 Diabetes Mellitus
at Phang Khon Hospital

Nutsara Suwannarach MD., Dip., Thai Board of Internal Medicine *

Abstract

This retrospective analytical study aimed to evaluate the effectiveness of SGLT-2 inhibitors in
patients with type 2 diabetes mellitus (T2DM) attending the Non—-Communicable Diseases (NCD) Clinic
at Phang Khon Hospital, Sakon Nakhon Province. Data were collected from the medical records of 86
T2DM patients who had continuously received SGLT-2 inhibitors for at least 1 year. The studied
parameters included body weight, body mass index (BMI), fasting plasma glucose (FPG), glycated
hemoglobin (HbA1lc), serum creatinine, and estimated glomerular filtration rate (eGFR). Baseline data
were analyzed using descriptive statistics. Outcome comparisons were performed using the Friedman
test (statistical significance set at p < 0.05) and the Wilcoxon signed-rank test (statistical significance
set at p < 0.0167 using Bonferroni correction).

The results showed that overall body weight and BMI significantly decreased (sz =606.14, df =
2, p < 0.001, and XVZ = 67.82, df = 2, p < 0.001, respectively). FPG and HbAlc levels also showed
statistically significant reductions (X* = 18.50, df = 2, p < 0.001, and X* = 7.13, df = 2, p = 0.027,
respectively). Conversely, serum creatinine levels significantly increased (sz =21.61, df =2, p <0.001),
while eGFR significantly decreased (sz = 30.24, df=2, p < 0.001). However, the median eGFR at all
follow-up time points remained within the normal range (Median T1 = 90.71 mL/min/1.73 m? IQR
69.95-100.70; Median T2 = 84.83 mL/min/1.73 m?% IQR 66.31-97.68; Median T3 = 80.92 mL/min/1.73
m®, IQR 61.98-97.49). Regarding adverse drug reactions, hypoglycemia and urinary tract infections

were reported in 3.5% and 2.3% of the patients, respectively.

Keywords: SGLT-2 inhibitors, T2DM, Treatment effectiveness
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(T3) iy 0.86 mg/dl (IQR 0.66-1.14) ijo3iAT1=1
WSsumey 3 FNNAMIBaRA Friedman test WUAI1
uANANBI NN AYNNADA (X*=21.61, df = 2,
p < 0.001) Taefidudumas (Mean rank) Wnude
1.60, 2.20 waz 2.20 mudAy WenlSvuiiivunesg
foada Wilcoxon signed-rank test WUAWUANEAI
pgaitsdAyMIada 91191 2 ¢ 1dun A1 Creatinine
Tuidoudi 6 ganiszesnaulsen (T2 vs T1, p = 0.001)
naglufouil 12 ganiisseereulienaduiiiodn
NNA0A (T3 vs T1, p < 0.001) yauzidionFouidiou
szhadeudi 12 fuidoudi 6 ndalde linuanuuan
FANNNADA (T3 vs T2, p = 0.448)

AsegIUERTININTevad lnvearihelinnn
vusiiai 2 szozdouldon (T1) whiy 90.71 mlL/
min/1.73 m® (IQR 69.95-100.70) ifieufl 6 nialde
(T2) winy 84.83 mL/min/1.73 m’® (IQR 66.31-
97.68) wazluidoun 12 waaldon (T3) whiu 80.92
mL/min/1.73 m® (IQR 61.98-97.49) ia3ina1eH
Weuiioy 3 $NNMAI8ARA Friedman test Wuaw
uan@NegNNsdAYNADA (X*=30.24, df = 2,
p < 0.001) Taofiousumas (Mean rank) anagny
MduTanmfe 2.4, 1.93 uaz 1.63 MudIey 1o
wieuiisused lneliada Wilcoxon signed-rank test
nuANNUANANegNNTsdAYN DA 91U 3 g
I&un Sannansosvedlalufoud 6 mniiszezneu
o1 (T2 vs T1, p = 0.002) §n51M3NTRIVBI lalu



8 Medical Journal of Sakon Nakhon Hospital

Volume 29 No. 2 May - August 2026

Houn 12 mnnszezaeulde (T3 vs T1, p < 0.001)
gazlw@oun 12 aniudoun 6 Madlse og1aiily
SAYNaDa (T3 vs T2, p = 0.010) a813l5Aa wil

dannisnsesvedlalugihelsawnvusiian 2 nld

Su®1 SGLT-2 inhibitors anai08d16oLliad UsLlo
f93NNNAITIFILONIIN1INTINI lANNIZEzUBa
msdnmudnsegluinaainilnd MeaziBuadaniag

=

31N 1 usuiieulsz@ninaveanislderngy SGLT-2 inhibitors Tugihelsaunvnusiian 2 szvzneu
Wen (T1), woun 6 viaal¥en (T2) wazieun 12 viaalsen (T3) lael¥add Friedman test (Mviua

Wy AyNn1adan p < 0.05) UazNAFBUANVUANAINTIBAAIY Wilcoxon signed-rank test

(Bonferroni correction, p < .0167)

) 3282a1V89M 3181 SGLT-2 inhibitors Friedman  nfssuiiisunsg
mulsnanmn : : Test (X ) (Wilcoxon
neul¥en neun 6 neun 12 f=2) Signed-Rank Test)
hwiin (kg)
— Median 68.50 65.00 65.00 66.14 T2vs T1,p < 0.001"
(IQR) (59.75-77.25) (56.00-75.00) (56.00-75.00)  (p <0.001) T3 vs T1, p < 0.001"
— Mean rank 2.52 1.85 1.63 T3 vs T2, p = 0.001°
arianane(kg/m?)
— Median 25.69 24.98 24.87 67.82 T2 vs T1, p < 0.001"
(IQR) (23.56-29.39) (23.44-28.85) (23.33-28.69) (p <0.001) T3 vs T1, p <0.001"
— Mean rank 2.53 1.83 1.64 T3 vs T2, p = 0.004’
izﬁuﬁmmmmxaﬂmms (FPG) (mg/dl)
— Median 147.50 134.50 130.00 18.50 T2 vs T1, p=0.010"
(IQR) (122.75-181.00)  (119.00-159.5) (116.00-151.00) (p < 0.001) T3 vs T1, p < 0.001"
— Mean rank 2.34 1.96 1.70 T3 vs T2, p=0.097
Thmaazan (HbA1C) (%)
— Median 8.00 8.10 7.75 7.13 T2 vs T1, p=0.012*
(IQR) (6.90-9.93) (6.88-9.23) (6.60-9.13) (p=0.027) T3 vs T1, p=0.017
— Mean rank 2.22 1.92 1.85 T3 vs T2, p=0.584
a1 Creatinine (Cr)(mg/dl)
— Median 0.83 0.83 0.86 21.61 T2vs Tl,p= 0.001"
(IQR) (0.61-1.07) (0.68-1.11) (0.66-1.14) (p <0.001) T3vs T1,p < 0.001"
— Mean rank 1.60 2.20 2.20 T3 vs T2, p = 0.448
9M31MINIBIVBI A (eGFR) (mL/min/1.73 m?)
- Median (IQR) 90.71 84.83 80.92 30.24 T2vs T1,p = 0.002"

(69.95-100.70)

— Mean rank 2.44

(66.31-97.68)

1.93

(p <0.001) T3 vs T1, p < 0.001"
T3 vs T2, p = 0.010"

(61.98-97.49)
1.63

HNemg: IQR = Interquartile Range
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MMy s linalszasdainnslien SGLT-2
inhibitors
1R o'd' v 1 a %’
om3lunalszaadnwy 1dun mananiziinma
Tudoaa (Hypoglycemia) :1u1u 3 119 Aalludooas
3.5 WuUMsAamesTUUMaAUdaIr 9w 2 518
dalusosas 2.3
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Jnsainazagyl

= A a ¢ o o Xao s
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odsziiulsz@ninavesnslieingy SGLT-2 inhib-
itors (Dapagliflozin uaz Empagliflozin) “lué’ﬂaﬂ
Tsawnvnustian 2 wealsang1uianalay 3943

=1 o YV < = o
anauns wansanrluniwaIur vifiuna e leasl

@FINANNNIUAIUNTANIUINUAZAFLNIANY NI
AunuIzAlImaluden ag13lafiay Fanunig
wasumasmavhauveslanazgiansaiveseinishi
=< '3 o & £ o a a =R
naszaanunatlsems dludeathvnedlne@maanay
nandisInasuiNN N §ialuilegiuasi
Useaninason1santIvunuaza¥tiNIanY
NANIANEINUINUNMUNaNAI9819ABILBIIUDILA DY
12 Fadumaanannsgadonasnuriumailadnns
uazM VU IReNTINAIY ATAanaINABIBItiaziou
fanslSunlasusadilsznauinamenaanaffoniie
A a a . . PR
Aaduay (Insulin resistance) gihelsnnnriu
¥UAN 2 aoAAARINUNITANEIVDINUIIYVDIA
UszmeamarsEeannuininalvienlungy SGLT-2 inhib-
itors Tugihelsnwnnnustian 2 welvdiean

141516 geirglsfann 91

thminlddszanm 1-3 Alany
Asvilhildmuquilitedumsléyuguinm as
wuzidulnruns waznsdiundsungfnssy
quawdidtheldfunnmssuinmsaunasguves
Adtin NCD dailafomdriienaiinadadin donisanas
vouhmiing driinanme uazssdbihaaluiden
sz nadensmuguizduthmaludenvos
pAD MLt AadzaN KamIAnEMUTERL 1hana
luidenvuzonoimsanasedNltsdmAynadAnga
masneludoud 6 uazanasdeiiiedduidendi 12 die
WEsuifeuiuszozioulue aoanadoafuM Ny

Zhang et al' nnundielien Empagliflozin 39300

Metformin Tugthelsmnmusiiadi 2 musnan
szduhanaludenvnzenasld 26.74 mg/dl uas
M3fnE1Ue3 Scheen'” finuAthefi1d5uen Dapagli-
flozin 3L Metformin asnanszduimaluden
vauzonald 23.4 mg/dl luvasfimsaneniinuh
naanfiheldTuer SGIT-2 inhibitors 6 HouuIn
wuhszduaaarauanateg e iived Ayneaaa
dunamsaamuludendi 12 ndaldo wfrznwudien
TregruvetszAuamadzananas ud hinuledify
neana edelsian mafinsananudAgneaatin
nsATseg e Rthmadzauszozdeu il
Ay 8.00% anaamde 7.75% luideud 12 naa
5o asioulsslomilumalfiadiessaomafane
UNINFOUTZHZ1IAMULINTNVDI American Diabetes
Association™® uazifleaninnguegavesmsfninil
Aulsawvmuannumis 10.52 7 uazdlsadiuda
fovaz 73.3 Bandludealdsueinmnuaestiaa
nnansliia Teenuidesas 75.6 lasusingdu
Biguanides (Metformin) $71A29 EJ”IﬁgQﬁfNﬂfj?J‘ﬁlﬁ
ﬂa'lﬂﬂ1iaaﬂqw§ﬁf'ruﬁ%uﬁ’u (Synergistic effect) lag
Metformin ’e)’e)ﬂt]‘lﬂéaﬂﬂﬁﬁ%l%‘}ﬂgiﬂﬁmﬂﬁmtazlﬁ'n
mahngladlluidledediutans vasdt SGLT-2
inhibitors tinnsTuaglaaduAuRimaiiaas
doandINUULININTUHTAGMSUTIALIY WA,
2566 vosmnaulawmMumaszmalng fuusth
TWldersmniudioss am‘ﬁmwmmclumimmiﬂm
flheiifinudvage @ fansziu nsdneilifuns
Puuteyadeundigalianisanivauilade
wnsndeu nnmstSuvinasyisemadsusiinvesn
anssduthimashsuiigiheldsuhudsaaoatanm
1 7 demaldliawnsonwenwadalszaninanaznadng
iAeafiflunammizinnza (Net effect) vod81ngu
SGLT-2 inhibitors ldsgafiaie
Uszantwademahauvedla msfniinut
ATBug1 Creatinine Mndutazdannansevodla
AN NN AYNINEDA TagnuAINTegIUINT
manseavedlaneudulder SGLT-2 inhibitors Wiy
90.71 mL/min/1.73 m* apauiy 80.92 mL/min/
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1.73 m* lwdoun 12 waaldeon asuwlddn waan
U190 UaueIN NI TINGINETENIINTAAAIFIAT
Y999AT1MINTeIvd Inluszozusn (Initial eGFR dip)
24 A = A
Funnnnalaneszuvuvateuladia (Hemodynam-
ic-mediated effect) Iage1 SGIT-2 inhibitors 328184
nmsganauvedlwdsunvaoaladesdiudu v lwi
Yiinalsdvuderulldamad Macula densa Niviaon
| X = v v
laWosdrularswiniu nalnivzlnszdudyyin
Tubuloglomerular feedback demalviviaoni@anuag
vdviela (Afferent arteriole) (Han15MAA
(Vasoconstriction) anuaumelulnmegaddsana
(Reduction of intraglomerular pressure) 413 Anwn
wuhlnngnisoiiivildeanninsesveslaanaslu
FNUINVDINI 1 uddmsonduIgAINUTIUVDIL
theldluna 24 - 26 @at udluszozeneztivan
MizuazyzaomIznseunuvesniingla (Hyperfilira-
tion)'”** MINWANFIUMIANYT EMPA-REG OUTCOME
RENAL® fisegiuvetsseznaimsaamuiiiguu
Uszana 3 1 wudimslen Empaglifiozin Tilddana
@ogemsmauvesladiel¥oliluszozen uanau
dawadnumsinauveslavesdihe madnuiiudas
(A .. < X (%
WuNA1 Creatinine WUAY UazdnTININTOIVBI LA
anasluszer 1 Yvoamsfaain udliofiarsania
WseguoaTIminsosveslalu@eun 12 wudwihiu
80.92 mL/min/1.73 m* dafansaglunaainfuaz ]
wugiamsollanemeundu (Acute Kidney Injury)
1 < = a a A ;4
aglsAa mMstimsfnauszezeniu 12 wouiu
Tegmandurhgmnuguuaznalumsszasladon
520201790 11
1 =R 3 ¥ . .

21M3 laszaedanmsl¥or SGLT-2 inhib-
itors lumsAneil wunnzihmaluw@eas (Hypo-
glycemia) 311U 3 319 (Govaz 3.5) NNNTNUNIU
dazidnunfihelsnwnvnusiian 2 ynseiina
e afunguinldueingy SGLT-2 inhibitors 321
o 1 . . = . 1R
NUYINQU Biguanides uazy1ma Insulin 91017 I
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- L o % = o q v
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93 Zaccardi uazamz® 59004 Vasilakou uaznmz®

Inenumsldeindy SGIT-2 inhibitors HigiiAn1sel
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a | v Y A > =1

Aafludesaz 2.3 TndiRsanunsAnyIvea Johnsson

12 Anuonimsaadeusnamaduilaaizlu

et a
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#1ngN SGLT-2 inhibitors Nwadudamsganauvel
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wuhduusiumsnsydulevesdonuniiGouas
ﬁgj a 2 o b4 v = d‘ é’ 1 a
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2 inhibitors
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